THE MORPHOLOGY OF SOME CRITICAL BRAZILIAN
SPECIES OF CYPERACEAE'

LLIENE TEIXEIRA EITEN®

ABSTRACT

Eight taxa comprising six Brazilian species of Cyperaceae originally described in six dif-
ferent genera are redescribed in detail from the type collections and amply illustrated. Incor-
rect data and interpretations by the original authors are corrected.

Syntrinema brasiliense Radlk. & Pfeiffer is accepted as an independent genus and species.
The original description of the inflorescence units was based on material which is not of this
genus. The genus has pseudanthia, but these are of a type not found in the Mapaniecae (the
only tribe of Cyperaceae up to now known to have undoubted pseudanthia). The genus is
placed in the newly described tribe, Syntrinemeae. Besides bisexual pseudanthia, the pseudo-
spikelets also contain male pseudanthia lacking pistils and possibly neutral ones also. Instead
of laminar glumellas as in the Mapanieae, the glumellas are bristles.

Chamacgyne pygmaea Siiss. is shown to be a new species of Eleocharis series Tenuissimae,
E. chamaegyne L. T. Eiten. The basal laminas that form the tiny tufts are not vegetative leaves
but glumes and associated scales of the basal spikelets.

Helonema estrellense Stiss. is shown to be an aquatic phase of Eleocharis minima Kunth.
Topotype material collected and cultivated submersed in an aquarium retained the flaccid.
tilamentous Helonema vegetative form and remained sterile. When cultivated in moist soil and
allowed to grow in the air, ramets of the same topotype clone formed small tufts of typical
Eleocharis minima with abundant ripe achenes.

Bisboeckelera paporiensis Siiss. is shown to be Diplacrum longifolium because the glume-
like scales which enclose the pistils are free as in Diplacrum; the pistil is not enclosed in a
utricle as in Bishoeckelera.

Micropapyrus viviparoides Siiss. is accepted as an independent genus and species, and is put
into the newly described tribe, Micropapyreae, because its pseudanthia are different from
both the Mapanieae and from Syntrinema. Its glumellas are bristles.

The New World Websteria submersa (C. Wright) Britton is considered to be conspecific
with the Old World Scirpus confervoides Poiret under the combination Websteria confervoides
(Poiret) Hooper, and the varieties W. submersa var. negrensis Siiss. and W. submersa var.
luetzelburgii Siiss. are not recognized.

Among the many existing problems in the family Cyperaceae, that of the
branching patterns of the ultimate units of the inflorescence are particularly
important since the correct subdivision of the family must be largely based on
this character. Of the six species chosen for exposition in this article, three are
known only from the type collection in one herbarium. Another species, although
widespread and common in its terrestrial form, also occurs as a very different
looking aquatic form which has been rarely collected and has been described as
a new genus. The only descriptions of these four taxa are the original ones,
which are contused and full of errors, making it impossible to recognize the true
structure of the intlorescence. The fifth species is rare in herbaria: the sixth is
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Ficure 1. Lectotype of Syntrinema brasiliense Radlk. & Pfeiffer, Luetzelburg 15484; <

0.4. (For “Holotypus” on annotation label, read “Lectotypus.”) The following drawings of
this species, Figs. 4-20, were made from plants of this sheet.
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Ficures 2-3.  Syntypes of Syntrinema brasiliense Radlk. & Pfeiffer; x 0.2—2. Luctzelburg
1223.—3. Luetzelburg 15843.

a common species but the variety of branching patterns in its inflorescence has
never been described before.

The selected taxa illustrate the range of problems which a cyperologist may
encounter in his study ot the morphology of the family. An extreme ecological
situation may radically change the habit of the plant, the number of glumes and
tlowers in the spikelet, and affect the sex of the flowers ( Helonema estrellense
Stiss. ). Plants which have sutfered these modifications cannot be correctly iden-
titied based only on herbarium material; it is necessary to cultivate the plant in
ditterent conditions to produce structures which are more typical of the species.

Variability in the composition of the spikelet in the same individual (Helonema
estrellense) or in the branching pattern of the ultimate inflorescence units ( Bis-
boeckelera paporiensis Siiss.) requires that many parts of an inflorescence be
analyzed.

Types ot intlorescence branching patterns which are new for the family may
be tound (Syntrinema brasiliense Radlk. & Pfeiffer, Micropapyrus viviparoides
Suss. ), a possibility still open for material from little collected regions. Dis-
coveries of this type may necessitate changes or additions in the higher units of
subdivision of the family.

The validity of infraspecific taxa, such as varieties of Websteria confervoides
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Ficures 4-7.—4. Base of clump showing thick roots, two small shoots, and leaf bases; X
1.1.—5. Adaxial view of a small shoot and the base of its subtending leat; X 1.1.—6. Upper
part of a basal leaf of a small shoot showing naviculate form (open to left), with rounded
apex and winged, denticulate keel at right; X 16. To the right is a cross section.—7. Upper
part of an apical leaf of a small shoot showing canaliculate dorsal surtace, membranous margin,
and acuminate apex; X 16. To the right is a cross section.
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Ficures 8-9.—8. Peduncle (culm) with tubular prophyll and capitate intlorescence; X
1.4—9. Capitulum; x 10.4. Bl — bract subtending first (lowest) pseudospikelet. B2-B4 —
bracts subtending the second, third and fourth pseudospikelets, respectively. P1G2 = second
glumiform bract of the first pseudospikelet; P1G4 = fourth glumitorm bract of the ftirst
pseudospikelet; P2G1 = first glumiform bract (prophyll) of second pseudospikelet; P3G2 and
P3G4 = second and fourth glumiform bracts of the third pseudospikelet. Note elongated fila-
ments (from which the anthers have fallen) exerted from the tips of the pseudospikelets.
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Ficures 10-11. Base of capitulum shown in Fig. 9; X 15.—10. Bract Bl has been
lowered and partially tom from its axis, leaving the scar, a. This bract subtends the lowest
pseudospikelet in the head, shown on the right side. The level of emergence of bract B2 is
further up the axis of the capitulum than that of B1.—11. Other side of the same capitulum,
showing the level of emergence of bract B2 above that of Bl.

(Poiret) Hooper (including W. submersa (C. Wright) Britton), can only be
resolved by studying a sufficient number of collections from over the range of
the species to see whether gaps in the variation pattern are sutficiently great.

There are cases where a collection represents a distinct species which shows
a certain relationship to a known genus without ftalling into it pertectly. It then
becomes necessary to decide whether to widen the morphological limits of the

genus to include this species or to establish a new genus for it (Chamaegyne
pygmaea Suss. ).

As a result ot this morphological study, I present new descriptions of type
collections in which structures have been badly described in the original publica-
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Ficures 12-13.  Abaxial and adaxial views of pseudospikelet P1 showing glumitorm bracts
Gl (prophvll), G2, 3, and G4; x 20. The prophyll and G2 are empty. Note prophyll Gl
with its two characteristic veins and retuse apex.

tions. When it has been necessary to correct the identitication ot the material
examined, the correct name ot the species is given in parentheses below the
name of the type, at the beginning of each description.

The Chamaegyne, Helonema, Bishoeckelera and Websteria collections were
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Ficure 14. Glumiform bracts of pseudospikelet P1 arranged in order from base to apex;
X 4.4. G1 is the prophyll, shown in abaxial view. G2 to G12 are in lateral view, opening to the
left and with the midvein to the right.

treated in a briet preliminary tashion without illustration in Eiten (1970, 1972).
Along with Syntrinema and Micropapyrus they are here treated much more tully.

In the descriptions and discussions which tollow, a basic distinction is made
between “terminal” and “lateral” tlowers. Clearly, every flower is terminal in
relation to the stem whose tip is its tloral axis. Theretore, a lateral flower is lateral
in relation to another stem from which the floral axis stem arises, which in the
case of true spikelets is the rachilla. In the one-tlowered spikelets of certain
species of Cyperus (sensu lato), Eleocharis, and other genera, most of whose
species have many-tlowered spikelets, the flower seems terminal on the rachilla
although, by comparison with related species, it is obviously really lateral, that is,
pseudoterminal. The case is not so clear in the Mapanieae and the Bisboeck-
elereae, tor in these tribes there is an apparently terminal pistil (female flower)
on an axis, while lower down on the same axis laterally arise single stamens (male
flowers) in the Mapanieae or spikelets of male flowers in the Bisboeckelereae.
The Lagenocarpeae are claimed to have a spikeletlike structure with a terminal
female flower also; however, evidence has been given in the previous article
(Eiten, 1976 ) indicating that the apparently terminal pistil is actually lateral. T
believe that all tlowers in the Cyperaceae are basically lateral but this will have
to be proved individually tor each genus or group of related genera either by
direct evidence or by a convincing analogy.
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SYNTRINEMA BRASILIENSE Radlk. & Pfeitter

Description of the lectotype ot Syntrinema Dbrasiliense Radlk. & Pteitter,
Repert. Spec. Nov. Regni Veg. 21: 238-239. 1925: Brasilia, West Bahia, Cam-
pinas Boa Esperanca, 1912, Luetzelburg 15484 (M). Photographs of the other
syntypes seen: Brasilia, Goyas, Aug. 1912 Luetzelburg 15843, 1223 (both M).

The plant torms clumps 10-20 e¢m tall. The leaves are imbricate and widened
at the base. In the collection examined, the apices of the leaves had been de-
stroyed by tire (Figs. 1-4). Straight or curved, small vegetative shoots occur in
some leat axils (Fig. 5); these shoots have two types of leaves, both longitudinally
tolded and distichously arranged (Figs. 6-7). Each culm bears a tubular prophyll
at its base and a capitulum at its apex (Fig. 8). The capitulum is composed of
approximately 9 or 10 pseudospikelets arranged spirally on an axis which is the
continuation of the culm (Figs. 9-11). A bract subtends each pseudospikelet;
the two basal bracts are longer, equalling or exceeding the capitulum (Fig. 9,
B1-B2). On the axis of the pseudospikelet there are 11-12 glumiform bracts
distichously arranged (Figs. 12-13, G1-G4; 14-15). The two basal bracts and
the most distal bract are empty; the others subtend pseudanthia, i.e., very reduced
ultimate intlorescence units which look like flowers (Fig. 15). The two lower
pseudanthia are bisexual (Figs. 15-16, 21); an apparently terminal pistil is sur-
rounded by 2-3 hypogynous bristles which appear to arise at the same level ( Figs.
17-19). Below these bristles there are three more bristles arising at different
levels on the rachilla, each subtending a male flower of a single stamen (Fig. 17).
A gynophore can be made out attached to the young pistils (Fig. 18) but it is not
so visible in the more developed pistils. The style is long and undivided.

The upper pseudanthia lack pistils. The lower two of these have bristles sub-
tending what appear to be the tilaments of male monandric flowers (Fig. 15, in
the axils ot glumitorm bracts G5 and G6). In the lower of these two pseudanthia
there are two bristles which appear to arise at the same level; in the upper of
the two there is only one bristle or none. These bristles are more delicate than
those in the bisexual pseudanthia. More material in other stages of flower growth
would have to be examined to see it the filaments in these two pseudanthia really
bear anthers (which theretore had tallen ott in the material seen) and in which
case the pseudanthia are male, or whether they are only staminodes in which
case the pseudanthia are neutral.

In the more distal pseudanthia there are what appear to be functional male
tlowers. The pseudanthium consists of a column which is 3-lobed in cross section
and which is shorter in the more distal pseudanthia. The column bears three
large anthers at its apex (Fig. 20). The column consists of the three filaments
fused together; the rachilla and bristles are perhaps also fused with them. Since
the stamens in the lower bisexual pseudanthia are clearly each separate flowers,
it is highly probable that the three stamens in the upper male pseudanthia are

also each a separate male tlower although they are tused together by their fila-
ments. A unisexual pseudanthium has not been reported betore in the angio-
sperms so ftar as I know.

Further details are given in the legends to the tigures.
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Ficure 16. Base of pseudospikelet P1; x 25. The basal glumiform bracts, G1, G2 and
G3, have been removed showing the lowest pseudanthium, PAl, appearing like a tlower. Note
6 pilose bristles, 3 glabrous filaments from which the anthers have fallen, and a young pistil
with a narrow ovary and long undivided style.

The genus Syntrinema has only one species, S. brasiliense, known only from its
three syntype collections. The original description of the genus and species con-
tains several errors. After having studied the syntype material, I found that the
original description was based on a mixture of plants of ditferent genera. The illus-

e

Ficure 15. Branching pattern of basal pseudospikelet P1. The glumiform bracts, G1
(prophyll) and G2 are empty. Bract G3 subtends the pseudanthium PAL (illustrated in Figs.
16—-19), which has three basal bristles arising at different levels, each subtending a male tlower
of one stamen from which the anthers had supposedly fallen when the plant was examined,
and three bristles at the base of the pistil. The bract G4 subtends the pseudanthium PA2,
similar to PA1 but with two hypogynous bristles. Bract G5 subtends an apparently male
pseudanthium PA3, which has two bristles and two structures which appear to be thick fila-
ments or fused filaments. Whether these had anthers which fell off or whether anthers never
developed is not known for certain. Bract G6 subtends a similar, apparently male pseudan-
thium PA4, which consists of one bristle and one filament structure similar to that in PAS3.
Bracts G7, G8, G9 and G10 subtend male pseudanthia, each consisting of a column (3-lobed
in cross section) formed by the fusion of three filaments with the rachilla; there may be bristles
fused here also. Three free anthers occur at the apex of the column, Bract G11 subtends a
similar male pseudanthium but much less developed, with three anthers ditficult to distinguish.
Bract G12 is reduced and empty and covers over the tip of the pseudospikelet rachis. The
pseudospikelet is essentially distichous but sometimes it is difficult to trace the two files of
glumiform bracts. The hooked broken lines indicate the position that the prophylls of the
pseudanthia would have it they existed.
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tration of the habit given in the original publication corresponds to the species
treated here. But the description and illustrations ot the intlorescence unit are not
that of Syntrinema. Pfeiffer (1925) gave a floral diagram of a pseudanthium with a
terminal pistil surrounded by four empty glumellas and then by eight stamens,
each in the axil of a glumella. The arrangement of stamens and glumellas is in a
spiral except for the two outermost glumellas which are lateral. The glumellas are
illustrated in other drawings in lateral and dorsal views. No bristles are shown.
When Pfeiffer described the genus, he clearly stated that Syntrinema does not
possess bristles (“Setae squamulaeque nullae™). The pistil seen by Pteitter has
“Ovarium 2-loculare (an semper?)” and the style is distinctly bitid. An ovary
with two locules never occurs in Cyperaceae. I suppose that there was a lapse
or an error of observation here or the author examined material of another tamily
tor this character.

The difference between the characters described by Pfeiffer and those which
[ found in the type are considerable. The reason for the divergence is that
Pfeiffer used material of another genus when he described the intlorescence unit
of Syntrinema. 1 found in an envelope glued to the lower left corner ot the
herbarium sheet of Luetzelburg 15484 (see Fig. 1) fragments of intlorescence
units that were not of Syntrinema but which correspond to the drawings and
description of the units given by Pfeiffer. The illustrations are of the unit of
Chorizandra, a genus which does not occur in Brazil. This can be seen by com-
paring the Pfeiffer drawings with the figures of Tab. CXIX of Clarke (1909).
Pfeiffer’s Figs. ¢, d, e and g are respectively equal to Clarke’s Figs. 4, 5, 3 ( Chori-
zandra sphaerocephala R. Br.) and 11 (C. enodis Nees). Pteitter's tloral diagram
(his Fig. b) for S. brasiliense corresponds to the tloral diagram of C. sphaero-
cephala (Fig. 7 of Clarke) in number and arrangement of parts except tor one
more stamen in the Syntrinema diagram.

In the same article in which Pfeiffer describes Syntrinema brasiliense, he
included a key to genera of the Mapanieae, to which Chorizandra belongs. It is
possible that in preparing this key he studied specimens of Chorizandra and by
mistake returned the examined fragments to the envelope of Syntrinema. That
his drawings are so similar to those of Clarke that they seem like tracings is even
more peculiar.

Syntrinema has been placed under Rhynchospora. Ballard (1934) thought
that the three syntypes of S. brasiliense were a new species of Rhynchospora; in

(_

Ficures 17-19. Details of pseudanthium PA1, showing insertion of bristles and filaments;
w 56.—17. Bristles C1, C2, and C3 arise at different levels and subtend filaments F1, F2, and
3. The three upper bristles, C, apparently arise at the same level around the base ot the
pistil. The filaments are glabrous; the bases of the bristles are pilose on the abaxial side.—18.
The two small shaded circles at the base of bristles C3 and C1 indicate the scars left when
filaments F3 and F1 were pulled off. The scars are on the axis and in the drawing are seen
through the bristle bases. The insertion at the base of the ovary of the bristle C whose base is
visible is above that of the insertion of filament F3 which is not shown in this drawing. The
base of all the bristles is laminar but the upper part, shown in Fig. 19, is terete. In the pistil
in Fig. 18, two transverse lines delimit the young ovary; the axis below the lower line, which
supports the ovary, is a gynophore.
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Ficures 20-21.—20. Three stamens with filaments united into a column: X 25. This
constitutes the male pseudanthium PA5.—21. Floral diagram of pseudanthium PA1l. Compare
with branching pattern in Fig. 15. The upper circle represents the axis of the pseudospikelet;
the solid curve is the glumiform bract which subtends the pseudanthium; the broken-line curve
represents the position the prophyll would have if it existed. The six hachured lines are bristles,
three subtending the male flowers of one stamen and three around the pistil.

1934 he annotated the sheets “R. confusa F. Ballard” and published the name.
Hutchinson (1959) included Syntrinema in the synonymy of Rhynchospora.
Koyama (1967) recognized Syntrinema as a separate genus and placed it in his
subtribe Mapaniinae of the tribe Mapanieae. Because of the floral diagram given
by Pteitter (but which really is of Chorizandra) Koyama thought that Syntrinema
was similar to the genera of the subtribe Chrysitrichinae. Apparently, Koyama’s
decision was based only on the original description and not examination of the
plant because in his article he described the spikelet as given by Pfeiffer.
Syntrinema and Rhynchospora are not remotely related. The inflorescence of
Rhynchospora is composed of true flowers in true spikelets while that of Syn-
trinema is composed ot pseudanthia in pseudospikelets. Syntrinema is an autono-
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mous and distinctive genus. Although it has pseudanthia, these are so unusual
that the genus should not be placed in the Mapanieae, not even in a separate
subtribe, but in a new tribe, Syntrinemeae. Its ditferences from the Mapanieae
are:

1. In the Mapanieae, each pseudospikelet is a visibly separate unit, even in
those species of Mapania where they bunch together into a congested terminal
inflorescence, and in Chrysithrix where the pseudospikelet is reduced to a single
pseudanthium. In Syntrinema the pseudospikelets borne on a culm are united
into a single dense spicate head in which the individual pseudospikelets cannot
be distinguished without dissection.

2. The size and habit of the plant are completely different from almost all
species of Mapanieae.

3. The glumellas are in the form of bristles, not laminas as in all Mapanieae.

4. Two lower, lateral, folded glumellas occur in all Mapanieae except
Chrysithrix. In Chorizandra they occur but are not folded so strongly nor is the
whole midvein ciliate (according to Clarke’s drawing in Tab. CXIX). Syntrinema
does not possess these lateral, longitudinally folded glumellas.

5. In the Mapanieae there is only one kind of pseudanthium, which is bi-
sexual. In Syntrinema there are three kinds, one bisexual, one male or possibly
neutral. and the third male.

Syntrinemeae L. T. Eiten, trib. nov.

Inflorescentia capitulum unicum pseudospiculis spicata dispositis; quaeque
pseudospicula prophyllo et bractea inferiore vacuis et ca. 9-10 pseudanthiis spi-
cate dispositis in axillis bractearum glumiformium obsita; 2 pseudanthia inferiora
bisexualia, quidque 3 floribus masculinis unistaminatis lateralibus in axillis glumel-
larum setiformium et flore femineo terminali (aut pseudoterminali?) cum pistilo
unico et 3 glumellis setiformibus hypogynis; 2 pseudanthia sequentia masculina
(neutra? ), quidque 1-2 floribus masculinis lateralibus unistaminatis (aut stamino-
diis?) in axillis glumellarum setiformium; cetera pseudanthia quidque 3 tloribus
masculinis unistaminatis; in hoc pseudanthio 3 filamenta in columna connata et 3
antheris liberis, rachilla et glumellae setiformes non separate visibilis, aut carentes
aut adsunt et cum columna tilamentorum connatae.

A tribu Mapaniecae differt: pseudospiculae in capitulis aggregatae; pseudan-
thia masculina ac bisexualia adsunt; glumellae setiformes. A tribu nova Micro-
papyreae differt: pseudospiculae in capitulis aggregatae; pseudanthia masculina
ac bisexualia adsunt.

Type genus: Syntrinema Pteitter, Repert. Spec. Nov. Regni Veg. 21: 2386.
1925.

[ hereby designate the sheet of Luetzelburg 15454, deposited in the Botanische
Staatssammlung Miinchen (M), as lectotype of Syntrinema brasilience Radlk. &
Pfeiffer because it is the only one of the three cited syntype collections marked

*9

on the sheet as “Typus.” I exclude as part of the lectotype the fragments of

Chorizandra in the envelope glued to this sheet.
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CHAMAEGYNE PYGMAEA Suss.
(= Eleocharis chamaegyne L. T. Eiten)

Description of the holotype of Chamaegyne pygmaea Siiss., Bot. Jahrb. Syst.
73: 114-115. 1943: Brasilia septentrionalis [Territério de Roraima], Milho, prope
Rio Tacutu, in ditione fluvii Rio Branco, in campo humido, Sep. 1927, Luetzel-
burg 21041 (M).

The plant forms minute clumps (it is not known whether these were isolated
or were pieces pulled out of a continuous mat) up to 3 em tall (Fig. 22). The
roots are abundant and vigorous in relation to the size of the plant. The mature
culms are 5-25 mm long and 0.10-0.22 mm wide, triangular in cross section
with each tace depressed and forming an obtuse angle in its middle, light grayish
green densely lined with purplish brown. At the base of each culm there is a tri-
angular scalelike prophyll 1.2-3.5 mm long with two convergent veins (Fig. 23, a).
Above the prophyll two leaf sheaths enclose the lower part of the culm; the lower
sheath is external, 1.0-2.0 mm long, with a slightly wider apex of thin tissue and
an oblique mouth (Fig. 29, b); the upper sheath is internal, 3.5-6.0 mm long, with
a visibly wider or slightly inflated apex of thin tissue and an oblique mouth
(Figs. 23, b; 29, ¢); this sheath is rose-purple, becoming lighter around the mouth.
When young the culm is completely included in the lower sheath (Figs. 23, d:
28,4 )

The spikelets are of two kinds: solitary and terminal at the culm apices, and
sessile at the base of the clump between the culm bases. The spikelet at the
culm apex is elliptic-oblong, flattened, (1.0-)1.5-1.6(-2.0) mm long and 0.2-0.3
mm wide. It has two subopposite, membranous, laterally folded glumelike bracts
with the dorsal midvein greenish and streaked with purplish brown lines, and
with the lateral portions hyaline with purple spots. Both of these laminas would
usually be called glumes, but for reasons explained in the section on Helonema.
[ preter to consider the lower one not part of the spikelet proper; it is therefore
not to be called a glume but rather an associated scale. It surrounds the base
of the upper lamina or true glume and never bears a flower. The true glume
usually contains a male flower with 2-3 stamens (Figs. 30-34) or sometimes a
bisexual tlower consisting of a pistil and 1-2 stamens (Fig. 27). Rarely, the true
clume is empty also.

When a culm does not have an apical spikelet, its apical meristem is covered
by two scalelike subopposite bracts, the lower larger and surrounding the upper
(Fig. 25). This lower bract is homologous with the associated scale on a culm
tip bearing a spikelet; the upper bract is homologous with the lowest true glume,
i.e., in 1-tlowered spikelets such as in this species, with the single true glume.
Sometimes the culm tip produces a vegetative shoot consisting of a whorllike
short sympodial axis with a series ot culms (Fig. 26). The first culm (Fig. 26, ¢)
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Ficure 22. Holotype sheet of Chamaegyne pygmaea Siss. (= Eleocharis chamaegyne
L. T. Eiten); Luetzelburg 21041; x 0.4. Each piece on this sheet was probably part of one
mat. The following drawings of this species, Figs. 23-52, were made from plants of this sheet.
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Ficure 23. Base of clump without basal spikelets; % 23. a = prophylls; b = upper leat
sheaths: ¢ — young culm with male spikelet; d = young culms still covered by their prophylls
and sheaths.

of such a short shoot arises in the axil of the lower apical bract (Fig. 26,a). The
second culm (Fig. 26, f) arises from the meristematic base of the first culm in
the axil of one of the two leaf sheaths, penetrates the base of the sheath(s) and
immediately emits a prophyll (Fig. 26, e). The third culm ot the shoot arises
from the base of the second culm and emits its prophyll, etc. A diagram of this
branching is shown in Fig. 110.

The sessile spikelets at the base of the clump terminate very short axes which
arise between the culms (Figs. 24, 35-38). This short axis has as its lowermost
lateral organ a triangular prophyll with two convergent nerves (Figs. 37, a; 38, a;
40). Above the prophyll there are 1-2(=3)empty, wide, membranous scales with



1976] EITEN-—BRAZILIAN CYPERACEAE 131

—_

-

Ficure 24. Base ot clump with basal spikelets; x 22. Note roots, base of culms (some
with leat sheaths visible), young basal spikelets with stigmas projecting from between glumes.
and basal spikelets with mature fruits.
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an obtuse or rounded apex and with one midvein which is slightly visible or not
visible (Figs. 35-37, b, ¢, d; 38, b; 39). At the tip of the axis are two longer sub-
opposite laminas. The lower is the associated scale (Figs. 35-37, e: 38, ¢; 41) and
the upper is the true glume (Figs. 35-37, f: 38, d; 42). The associated scale and
the glume are lanceolate, membranous, 1.8-2.8 mm long and with a purple me-
dian stripe on the dorsal surface. The associated scale is always empty and sur-
rounds the base of the glume, which contains the flower. Besides these parts, the
short axis sometimes has another wide short scale just above the prophyll; in the
axil ot this scale there is a stem rudiment with a basal ligule (Fig. 37,b). In
other short axes, this extra scale is lacking but in the axil of the prophyll there
is a vegetative tormation consisting of two tubular membranes like the fingers of
a glove, the lower containing the upper and both covering a meristematic point
(Fig. 43, b).

In the basal spikelets the tlowers are female (Figs. 43-44) or bisexual (Figs.
45-48); in the latter, 1-2 stamens accompany the pistil. The stamens have hya-
line tilaments and golden-yellow anthers. The pistil is trigonous with a separately
marked-ott stylebase, a trigonous style, and three stigmatic branches with short
transparent hairs (Fig. 49).

The mature achene has a globose-trigonous body 0.7-0.9 mm tall (not counting
the stylebase) and 0.6-0.7 mm wide; the surface is cancellate (with large rect-
angular depressions in vertical files) and dull ivory-white. The stylebase is
pyramidal, 0.15-0.25 mm tall, 0.3 mm wide, and dull dark brown (Figs. 50-52).

There exists a short note by Siissenguth (1952) on an unpublished anatomical
investigation ot Chamaegyne made by L. Bittl which is preserved in the Munich
herbarium.

Siissenguth (1943) thought that Luetzelburg 21041 is related to Eleocharis
by its similarity in habit, form of stylebase, and presence of leaf sheaths at the

Ficures 25-31.—25. Culm tip; x 66. Lower enrolled bract with margin visible. This
bract totally covers the upper bract; both surround the meristematic culm tip.—26. Culm tip
with young shoot; X 27. a = lower external bract at base of shoot; b = upper external bract
at base of shoot; ¢ = young culm arising from axil of bract a: d = upper or internal leaf sheath
(the lower was not visible and is not shown); e = prophyll at base of the very young culm f;
t = young culm still covered by its leaf sheaths. The lower bract, a, is homologous with the
associated scale on a culm tip bearing a spikelet; the upper bract, b, is homologous with the
single true glume ot a spikelet.—27. Culim tip with terminal spikelet; % 43. Associated scale
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